The concept of continued and progressive coronary care rather than intermediate coronary care is proposed.
before the unit was opened to less than 8 per cent (Resnekov, 1975) . The patient who suffers acute myocardial infarction continues at risk even after surviving its first hazardous days after its onset. Indeed, the mortality during the later in-hospital phase of the illness when the patient is usually no longer being cared for in the CCU may be as high as that within the Unit itself (Fig.) . In consequence, the concept of intermediate coronary care, or as it is sometimes called 'progressive coronary care' was proposed, whereby patients could be cared for in close proximity to the CCU and where all necessary monitoring equipment would be to hand with personnel trained in the interpretation of arrhythmias and in emergency resuscitation (Gotsman and Schrire, 1968; Grace and Yarvote, 1971; Whipple et al., 1972 (Beck et al., 1947) , but almost a decade elapsed before Beck et al. (1956) and Reagan et al. (1956) reported the successful defibrillation of a patient who had suffered ventricular fibrillation after acute myocardial infarction. The parallel development and refinement of closed chest massage and cardiac resuscitation (Kouwenhoven et al., 1960 ) also served to spur medical thinking towards coronary care. The third element for the practical implementation of coronary care units, namely electronic monitoring of heart rhythms, was also being developed rapidly at this time, but the fourth element, namely trained nursing staff, able to interpret correctly the electrocardiographic patterns was yet to be realised, and until achieved, was to delay the benefit that should have been provided to patients who were being monitored during the formative phases of coronary care units (Day, 1972) .
Eventually Gregory and Grace (1967) and by Julian et al. (1964) in Australia.
Exciting as these developments were it soon became apparent that though these units might well reduce the in-hospital mortality after acute myocardial infarction, they could only have a minimal effect on the overall mortality of coronary heart disease (McNeilly and Pemberton, 1968) . Accordingly Pantridge and his group set up a mobile coronary care unit in Belfast during 1966 (Pantridge and Geddes, 1966, 1967) . The importance of this concept becomes immediately apparent when one considers that more than 40 per cent ofdeaths from acute myocardial infarction occur within one hour of the onset of symptoms (McNeilly and Pemberton, 1968) . Furthermore, 63 per cent of deaths occurring in middle-aged and younger men happen within one hour of the symptoms developing (Bainton and Peterson, 1963 ), yet only 16 per cent of patients are admitted to the hospital within the first 4 hours (McDonald, 1968) . A mobile coronary care unit was therefore set up to give intensive care to the patient wherever the infarct occurred and as soon as possible after the onset of symptoms (Pantridge, 1970 It will be noted that there is no obvious time pattem for these late deaths and indeed the majority occurred beyond the 5th hospital day. Similar data noting the high incidence of death from acute myocardial infarction after discharge from the CCU have been well documented (Oliver et al., 1967; Hofvendahl, 1971; McGuire and Kroll, 1972; Weinburg and Col, 1972) . In our own series, the largest proportion of these late deaths were sudden and unexpected. Subsequent review of patients' CCU courses did not show any definite predictors of sudden death. It is important to realise, however, that by the end of the 10th day after admittance to hospital for acute myocardial infarction, only 75 per cent of all deaths have been accounted for (Grace and Yarvote, 1971) . It is clear, therefore, that there is a need for continuing close observation and monitoring of patients beyond the traditional 3 to 5 CCU days.
The usual CCU is not ideal for prolonged patient stay since there is always considerable pressure on the available beds as new patients require to be admitted. Furthermore, medical practice now recommends mobilising patients as soon as possible after acute infarction. This requires additional personnel and modification in monitoring techniques and these are best done away from the CCU.
An Although many units provide electronic monitoring systems which can be extremely sophisticated, analysis of the information being collected is sometimes less than ideal, and even highly skilled nursing personnel miss important arrhythmias if the system involves their watching oscilloscopes over a prolonged period of time. Some method of computer monitoring can be recommended, but only if it is in real-time and on a beat-to-beat basis so that the nursing and medical staff can be immediately appraised of the cardiac rhythm disturbance, and, furthermore, can obtain from the computer an analysis of premature beats and other rhythm disturbances which have occurred in the immediate past. Several such systems are now available, some of which have been extensively tested in practice and found to be satisfactory in the use (Fozzard and Kinias, 1976 Grace (1975) analysed 136 patients with acute transmural myocardial infarction admitted to the hospital. There were 36 deaths (26.5%). Of these, 32 (89%) occurred in the coronary care unit, 2 (5 6%) in the intermediate coronary care unit, and 2 in the general ward (5.6%). The substantial decrease in mortality outside the CCU compared with the previous reports from the same unit (Grace and Yarvote, 1971 ) was used to substantiate the role of the ICCU in lowering mortality.
An interesting study was reported by Reynell in 1975, which documented a controlled trial of intermediate coronary care over a 5-year period at a district general hospital. One thousand male patients under 65 years old were allocated at random to a group kept in the same ward as the coronary care unit, and a control group was discharged from the coronary care unit to a general medical ward. Those in the 'intermediate care area' were nursed by the same CCU staff using resuscitation equipment which was immediately to hand. Thus, 520 patients were cared for in the intermediate care area, and 480 were randomised to the general medical ward.
Forty-four of the ICCU patients died (8.5%) compared with 43 of the general medical ward patients (9.0%). The difference is not statistically significant.
Attempts at resuscitation were made on 35 patients in the ICCU and 41 in the general medical ward. The initial success in the ICCU patients was 46 per cent compared with 22 per cent in those who were being cared for in the general medical ward. The numbers who left the hospital, however, were almost the same; 4 from the ICCU group and 5 from the general medical ward group. From this study it would be hard to conclude that an intermediate coronary care unit had any dramatic impact on inhospital mortality of acute myocardial infarction, though it must be admitted that the plan of the trial was far from ideal.
Weinberg (1976) has published data comparing the results in 341 patients with acute myocardial infarction cared for during 1969 and 1970 when no ICCU was available, with 354 patients between 1971 and 1972, when an ICCU was operative. He found a 13 per cent CCU mortality between 1969 and 1970 and an 11 per cent CCU mortality between 1971 and 1972. Before the ICCU was opened (1969) (1970) ) the incidence of late hospital deaths was 4 per cent. In 1971 to 1972 with patients being cared for in the ICCU once they had been discharged from the CCU the late mortality was 5 per cent The two groups were said to have had an equal incidence of rapid or slow arrhythmias, and conduction disturbances. There was no significant difference in heart size, previous infarction, or electrocardiographic localisaition of infarction. Once more, it would be hard to conclude that if mortality were the criteria, the case for nursing patients in an ICCU has been proved.
That the patient does continue at risk after discharge from the coronary care unit, continues to be confirmed (Bornheimer et al., 1975) . Frieden and Cooper (1976) have documented that an important effect on in-hospital coronary care has followed the introduction of a 22-bed monitored intermediate coronary care unit. The ICCU was established adjacent to an 8-bed coronary care unit and is staffed by the same medical and nursing personnel. Bedside and central station monitoring is available, and, in addition, one area of the ICCU is provided with telemetry electrocardiographic monitoring for the early ambulant patient. Patients remain in the CCU for 2 to 6 days and are then transferred to the ICCU where they remain until the 10th day after admission. Thereafter, uncomplicated patients are transferred to an adjacent special convalescent unit which has no monitors but emergencies can be handled there as needed: 1917 patients were cared for in the ICCU of whom 27 (1.4%) had cardiac arrest and 18 (67%) were successfully resuscitated. The authors believe that the low incidence of cardiac arrest was a result of 24-hour monitoring and the prompt institution of antiarrhythmic therapy by the trained ICCU staff. An interesting additional finding was that the availability of adequately monitored and staffed intermediate coronary care beds allowed an increase in admission to CCU of over 15 per cent. Furthermore, direct admission from the emergency room to the ICCU not infrequently occurred. The duration of hospital stay of patients with acute myocardial infarction was shortened by 3 days using this progressive form of coronary care which also included early mobilisation, and an overall more efficient and successful hospital management of cardiac patients was claimed.
PATIENTS AT PARTICULAR RISK
Although, as already indicated, all patients after acute myocardial infarction should be considered to be at risk of serious arrhythmias and sudden death, it is now clear that certain groups of such patients are more liable to life-threatening situations. Bornheimer et al. (1975) who analysed the records of 48 patients dying suddenly and unexpectedly after discharge from the coronary care unit, showed that 25 had myocardial infarction as the sole cause of death, but 23 had additional important features including congestive heart failure.
The following groups of patients are at particular risk and require more intensive and more prolonged monitoring than other patients with acute myocardial infarction: (1) Those suffering large anterior infarction, usually associated with the development of severe left ventricular dysfunction, or congestive cardiac failure. These lesions usually result from important occlusive lesions of the proximal portions of the left coronary system, and, therefore, a large proportion of the left ventricular myocardium is compromised. (2) Myocardial infarction associated with cardiac failure. Often these patients have suffered previous myocardial infarction, or systemic hypertension was known to be present. (3) Myocardial infarction in association with fascicular block. Such patients require very careful electrocardiographic monitoring. It is indeed remarkable that routine electrocardiographic monitoring has been allowed to continue using leads which are inappropriate for monitoring patients with fascicular blocks. Since it is known that sudden and unheralded changes in conduction may occur, information about changes in mean frontal QRS axis, length of PR interval, and the development of bundle-branch block is required. The routine CCU monitoring lead is ill-chosen for this need. In our unit such patients are routinely monitored with standard lead III and lead Vl simultaneously displayed. (4) Patients who continue with premature beats or other arrhythmias after acute myocardial infarction.
Conclusions
From available published data it will be apparent, therefore, that while the benefit of the intermediate coronary care unit as a separate area of patient management has not yet been proved, patients suffering acute myocardial infarction continue to be at risk even beyond 12 days of hospital care. High risk subsets of patients are now being recognised who require diligent and continued intensive care. It is, therefore, logical to define the risks patients who suffer coronary heart disease run at each stage of their disease and to provide them with continued and progressive care, before, during, and after admission to hospital. With this goal in mind, the 'intermediate coronary care unit' may be defined as an area staffed and equipped as is the coronary care unit and as close to it as possible, not only for the prevention and emergency treatment of life-threatening arrhythmias but also where early ambulation of the patient may begin in safety. Such a progressive care area helps to free beds for the acute myocardial infarct patient without in any way compromising care during the less acute stages of the illness. A carefully controlled randomised study to determine the effectiveness of such continued coronary care would be invaluable.
